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INTRODUCTION
Mangrove plays a vital role in coastal ecosystem including ecology, social, and economic aspects (Blasco and Aizpuru 2002; Dahdouh-Guebas et al. 2005; Duke et al. 2007 ). In ecology aspect, mangrove is inhabited by various types of biota either living in the waters or from the landward to the seaward. Mangrove forests play an important role in marine fisheries, such as feeding ground, nursery ground, spawning ground for various types of aquatic biota (Able 2005) .
Mangrove forests in Lubuk Kertang Village, Langkat, North Sumatra have undergone many land conversion (Basyuni et al. 2015) . The areas have been converted to oil palm plantations, settlements, farms, and paddy field that can affect the ecological value of mangroves and food chain cycles (Basyuni et al. 2015) . Consequently, those conditions are cut off in aquatic ecology as well as water quality degradation and will have the impact to the inland (Alongi 2002 ). This circumstance is in a great need of attention from all circles of society to ensure that the management and conservation of mangrove forests can be maintained.
Macrozoobenthos are known to be sensitive to water status alteration, and macroinvertebrates are justifiably the most frequently employed biological elements in monitoring studies (Morse et al. 2007 ). Macroinvertebrates are found in all aquatic habitats. They are less mobile than most other groups of aquatic organism. They are easily collected, and most of them have relatively long periods of development in the aquatic environment. Thus, macroinvertebrate species should reflect deleterious events that have occurred in the aquatic environment during any stage of their development (Cairns and Pratt 1993) .
Macrozoobenthos are living organisms that are crawling, sticking, burying, and burrowing either in the bottom waters or the bottom surface of the waters (Lee 2008) . Macrozoobenthos that settled in the mangrove area mostly live on the hard substrate to the muddy environment (Marzano et al. 2003) . Macrozoobenthos plays an important role in maintaining the balance of aquatic ecosystems but also very sensitive to changes in water quality of their life. The presence of macrozoobenthos in water is, therefore, strongly influenced by various environmental factors, including biotic and abiotic (Bonzini et al. 2008) . The influential biotic factors are producers such as the mangrove plant itself, which is one of the food sources for macrozoobenthos (Basyuni et al. 2007; Wardiatno et al. 2015; Sihombing et al. 2017) . The abiotic factor is the aquatic chemical and physical parameters such as temperature, salinity, dissolved oxygen, pH, and substrate of the bottom water (Beuchel et al. 2006) .
The significant benefits of mangrove forest in Lubuk Kertang Village make it very vulnerable to overexploitation and severe environmental degradation. These threats lead to not only reduced mangrove forest area but also decreased ecological function. On the other hand, the life of macrozoobenthos is inseparable from the mangrove fertility and water quality level (Meziane and Tsuchiya 2002) . To get more insight into the balance supporting in the mangrove ecosystem, the present study was aimed to analyze the diversity, abundance, and habitat characteristic of macrozoobenthos with special emphasis to water quality and community activities around the mangroves.
MATERIALS AND METHODS

Study area
The study was conducted in Lubuk Kertang Village, Brandan Barat Sub-district, Langkat District, North Sumatra Province, Indonesia. The location for sampling was divided into three different stations. The station I was located at 3º46.44ʹ30.1ʺ-3º46.44ʹ34.17ʺ North Latitude and between 98º43.89ʹ2.0ʺ-98º43.89ʹ4.5ʺ East Longitude. Station II was situated at N 3º46.60ʹ44.32ʺ-3º46.60ʹ47.98ʺ and between at E 98º43.70ʹ0ʺ-98º43.70ʹ2.28ʺ. Station III was located at N 3º46.82ʹ18.33ʺ-3º46.82ʹ21.87ʺ and between at E 98º43.66ʹ33.3ʺ-98º43.66ʹ36.67ʺ (Figure 1 ).
Procedures
Sampling of macrozoobenthos
The method used to determine the station was purposive sampling based on community activities. Three different stations were set with the criteria listed in the description of the area. The samplings of macrozoobenthos were done in two weeks with time interval three times. Each station was further sub-divided into five plots of 1 m × 1 m size. The macrozoobenthos above and below the ground were taken by hand. The samples obtained were cleaned with distilled water and put into a plastic bag containing 70% alcohol for preservation and then labeled. The samples were identified with the identification book of Dharma et al. 2005) . Relative abundance of macrozoobenthos The relative abundance of macrozoobenthos was depicted in Table 3 . The highest relative abundance of macrozoobenthos was 42.25% (N. lineata), and the lowest was 0.78% (M. casta). According to Lee (2008) , gastropod class has the highest relative abundance in estuary waters due to its immune system and a hard shell that makes it more likely to survive compared to other classes. Also, Chen et al. (2007) also showed that N. lineata has a shell with a very large body whorl. N. lineata usually is attached to the root or mangrove stems. In the mangrove area of Lubuk Kertang Village, the most dominant mangrove species was Rhizophora apiculata (Basyuni et al. 2017 ). This species has trunk and branching roots called stilt roots, which makes it possible for N. lineata to stick to the roots. N. lineata also had the highest density among the macrozoobenthos observed (Table 2) .
Diversity index (H'), similarity index (E), and dominance index (D) of macrozoobenthos
Macrozoobenthos diversity was determined by using the Shannon-Wiener Diversity Index. The Diversity Index value ranged from 2.30 to 2.39 belonging to the medium diversity category, and the water quality category was classified as moderate. The similarity index (E) ranged from 0.51-0.54, and the dominance index (D) ranged from 0.33 to 0.35 belonging to the medium version category (Table 4) .
The classified dominance index value in this study indicates that there was no any type that remarkably dominated other types. These results show that the condition of the water community was quite stable. It has been reported that an assessed polluted ecosystem is not so easily detected from the relationship between species diversity and community stability (Ilarri et al. 2012) . A stable system regarding resistance to disturbance or contaminants may have low or high biodiversity, depending on the function of the energy flow present in the waters (Meziane and Tsuchiya 2002) .
As shown in Table 4 , the similarity index ranges from zero to one. The closer to zero, the smaller the similarity of the population, meaning that the spread of the number of individuals of each species is not the same, and there is a tendency of one type to dominate. The closer the value to unity (one), then the spread tends to flatten, and there is no dominating type. The salinity obtained during the study ranged from 22.5 to 30‰. The highest salinity value was shown at station II (30 ‰) while the lowest value was shown at Station I (22.5 ‰). Based on Minister of Environment Decree No. 51 of 2004, salinity value that meets the standard quality was 0-34 ‰. Wang et al. (2007) reported that the salinity fluctuation gradient pattern depends on season, topography, tides and the amount of fresh water. The range of typical salinity values for macrozoobenthos life in mangrove forests ranged from 20-35 ‰. The salinity range observed in this study is still included in the standard category. Figure 4 .B depicts PCA analysis of physical and chemical parameters of the research site. The results displayed the physical and chemical parameters that had a significant role and an essential habitat for macrozoobenthos at the station III that was on the opposite of axis 2. The station III was medium in diversity index of macrozoobenthos (2.35). The physical parameters of the PCA analysis affected the chemical characteristics of the habitat at the station III which showed smaller value indicating a low uniformity. This result showed that the density of each type could be the same and tended to be dominated by a particular type.
In conclusion, we have confirmed that water quality (physical and chemical parameters) affected habitat characteristics of macrozoobenthos at each station observed. Four parameters namely salinity, clay, temperature, and DO play a significant role in Mangrove area in Lubuk Kertang Village. The four parameters should be preserved to support the survival of macrozoobenthos in the mangrove forests.
